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Outline
● RBCC-E triad
● Triad maintenance
● Triad performance
● Calibration Transfer during campaigns
○ Comparison before and after the campaign
○ Langley before and after the campaign
○ Reference comparisons during campaigns
● Langley vs Travelling
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RBCC-E triad
Triad location
•IZO is located in subtropical region (28ºN) on top of the
Izaña Mountain (2370 m.a.s.l.) with clear sky and small
ozone variability. This allows routine absolute calibrations
of the references similar to the MLO site on Hawaii.
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Brewer 157. 
Regional 
primary 
reference
Brewer 183. 
Test Brewer
Brewer 185. 
Regional 
travelling 
reference
The triad comprises the Brewers 
157, 183 and 185
RBCC-E triad
The  Regional Brewer calibration 
center for  region RA-VI (RBCC-E) 
was established in 2003 
November.
RBCC-E 
In November 2003 the WMO/GAW Regional
Brewer Calibration Centre for RA-VI region
(RBCC-E) was established at the Observatory
Izaña of AEMET, Canary Islands (IZO).
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The IZO Triad is linked to the Environment
Canada (EC) Triad by yearly calibrations towards
the travelling reference BR 017(IOS)/145(EC).
Recently because of doubts about the support of
the world triad by EC , the WMO SAG Ozone
authorizes at the meeting of 2011, that the
RBCC-E transfers its own calibration based on
Langley at Izaña Station.
At the recent Arosa 2012 and Huelva 2013
campaigns the RBCC-E transferred his own
Langley calibration
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Triad maintenance
Dispersion test are performed monthly or more if 
needed. 
200 w lamp calibrations are performed monthly or 
more if needed. 
1000 w lamp calibrations are performed every 6 months 
or more if needed. 
Daily check, including dome and window cleaning, 
levelling..
Monthly check, including tracker disc cleaning, silica 
gel change..
RBCC-E Triad Status
26/09/2013 www.aemet.es *
RBCC-E Triad Status
Triad maintenance
Weekly detailed HTML triad status report
SL temperature, SL intensity, SL stability, HP, HG repeatability, 
RS, DT, AP, HT voltage, Sitting (FV), HL,CI.
Monthly detailed HTML triad status report, updated 
every week
HP, HG repeatability, RS, DT, R6 temperature, Filter attenuation 
and linearity, SC performed?, DSP performed?
Weekly web based detailed checklist 
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Triad maintenance. Dispersion tests
RBCC-E Triad Status
26/09/2013 www.aemet.es *
RBCC-E Triad Status
Calibrations 
#157 #183 #185 Nobs
Before 0.0 +/- 0.23 -0.1 +/- 0.24 0.0 +/- 0.25 778
After 0.0 +/- 0.23 0.1 +/- 0.25 -0.1 +/- 0.27 1193
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Triad performance
This is what we get !!, Deviation of ±0.25% from mean. 
CEOS Intercalibration of Ground-based Spectrometers and Lidar,  aims to homogenize
the European ozone ground network.
Nordic campaigns
Investigate the calibration methodology 
at two different ozone atmospheric 
conditions.
a.Instrumental issues
b.Ozone ETC sensitivity Calibration
RBCC-E campaigns
a.Status of the network (comparison 
with reference instruments)
b.Brewer – Dobson comparison
Absolute Calibration(Langley)
a.Reference instruments  calibration
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RBCC-E Campaigns
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RBCC-E Intercomparison Campaigns
As a Regional Brewer Calibration Center for RA-VI region, 
RBCC-E performs regular intercomparison campaigns in 
Europe, mainly taking place in Central and South Europe.
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Campaigns
Good agreement 
before and after 
the campaigns
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Campaigns
And in this year…. 
26/09/2013
...even better results. 
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Langley vs Travelling
The red line is the 
monthly smoothed 
ETC obtained by the 
Langley. The red 
area represent the 
95% confidence 
interval of the mean 
and the blue area 
the standard 
deviation. 
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Langley vs Travelling
The agreement with 
the travelling 
transferred 
reference is in most 
of the cases ± 2%, 
and better in the 
last years.
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Thank you for your attention !
